kernels and incubated in darkness at 10 C for 30 to 45 different wheats. Thus, although seeded at the same time, days. Wheat kernel medium was prepared in 0. 95 noninoculated pots of each wheat were placed into snow Nondried, fresh inoculum was used to inoculate plants.
mold chambers and incubated for 50 to 60 days. In Hosts.-Hudson and Luther winter barley (Hordeum contrast, in 1974 all plants were placed in snow mold vulgare L.) and Nugaines, Moro, Sprague, C. I. 9342, and chambers on 23 to 25 November with no attempt to adjust C. I. 14106 winter wheats were seeded in mid-September for degree of resistance. at about 3-4 cm deep and eight to 10 seeds per clay pot
The F 1 progeny of reciprocal crosses and their parents (15.3 cm diameter) in a mixture (1:1, v/v) of Palouse silt were studied in autumn, 1974. In recording pedigrees (16), loam and sand. The seeded pots were placed outdoors in the female parent in a cross is placed first and is separated sand beds to allow plants to cold-harden under natural from the male parent by a single slash which designates a conditions. Water and fertilizer were applied as needed.
cross. In November or early December plants were removed Incubation and recovery.-Snow mold chambers were from the sand beds, inoculated uniformly over plant and maintained at 0.2 to 0.8 C with pots watered by soil surface with 40-50 cc of inoculum (wheat kernels and subirrigation. During incubation the cotton covering the sclerotia), and covered with a pad of wet absorbent leaves was kept moist. After incubation, the cotton was cotton. Control plants were neither inoculated nor removed, and plants were placed in the greenhouse to covered with cotton.
recover under natural light at 10-15 C. began. [Vol. 67
Carbohydrate analyses.--Plants were analyzed for a 0.97-mm (20-mesh) screen, and stored in a freezer until total available carbohydrates in roots, crowns, and leaves analyzed. Available carbohydrates were determined during exposure outdoors and during incubation in the according to methods outlined by Smith (18) and snow mold chambers. Plants from two or three pots of Weinmann (20). Total nonstructural carbohydrates each treatment at each sampling date were combined, rather than individual sugars and starches were washed, divided into roots, crowns, and leaves, and determined. immediately steamed under low pressure at 105 C for 5
Finely-ground, air-dried plant materials were extracted minutes to halt enzyme activity. Heated samples were airfirst in 10 ml of distilled water for 40 minutes over boiling dried at room temperature, ground in a Wiley mill to pass water. Carbohydrates in the cooled mixture were hydrolyzed with commercial takadiastase (K & K ___Laboratories, Plainview, New York) (18) . Enzyme 90 1 hydrolysis was followed by mild acid hydrolysis in 0.1 N HC1 to expose all reducing groups; these were measured on aliquots by copper reduction-iodine titration (20 • 80 n Cytoplasmic effects in reciprocally-produce F 1 progeny exposed to snow mold conditions, Fig. 1-A) (Fig. 1-B) , C. I. 14106 which wheat was the female. Neither carbohydrate was resistant for at least 100 days, the duration of the test, accumulation nor resistance, therefore, gave evidence of and Sprague was moderately resistant after 90-100 days.
maternal or cytoplasmic effects. The effect of plant age on resistance also was evident in Carbohydrate metabolism and resistance to Typhula the 1972-73 experiment in which C. I. 14106 was grown 49 idahoensis in two winter barley cultivars.--Hudson days, Moro and C. I. 9342 were grown 55 days, and barley was more resistant than Luther (Fig. 5-A) . Hudson Nugaines 65 days prior to incubation with T. idahoensis. accumulated more carbohydrate and conserved it in These wheats were equally damaged as determined by leaf darkness at 0.5 C better than Luther (Fig. 5-B) . These growth following the attack (Fig. 2-A) . The differences limited data suggest that a correlation exists in barley between wheats were less distinct when recovery or leaf between carbohydrate conservation and snow mold growth was the criterion of damage (Fig. 2-B) than when resistance. plant survival was the criterion (Fig. 1-B) .
Carbohydrates in winter wheats from field Available carbohydrates in winter wheat.-Although samples.--Fifteen winter wheats were sampled 10 carbohydrates in roots, leaves and crowns were October 1973 and after snow melt, 3 May 1974, and determined separately (11), only crown data are analyzed for available carbohydrates in roots, leaves, and crowns. Ranking them by their carbohydrate content in heterotic or cytoplasmic effects were observed here for the fall did not place them in the order of their resistance. snow mold resistance. The carbohydrates remaining in the crowns after a severe It may be significant for breeders to note that the total disease attack, however, was correlated with resistance carbohydrate per gram of host crowns and roots after (Table 1) .
prolonged disease attack (Table 1) was greatest in P. I. 173438, C. I. 14106, P. I. 173440, and in P. I. 181268. DISCUSSION Wheat C. I. 14106 accumulated carbohydrates more LITERATURE CITED rapidly in the fall than the other wheats that were studied, and it was more resistant in early stages of development 1. ANDERSON, G. 1944. Gas change and frost hardening than the others. The carbohydrate reserve must be studies in winter cereals. Hakan Ohlssons Boktryckeri, adequate to sustain a wheat under prolonged snow cover, Lund, Sweden. 163 p. and it appears that all wheats, if seeded early so that they 2. BARTA, A. L., and H. 
